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ABSTRALT

Fish populations were surveyed in 16 fributary systems to the Yellowstone
River. Twelve tributary systems contained cutthroat trout, ten contained
rainbow, six contained rainbow-cutthroat hybrids, nine contained brown trout
and nine brook trout. Mountain whitefish were found in four tributaries,
longnose or white suckers in three, and lake chubs in one. Mottled sculpin
were prevalent in most of the streams.

The cutthroat spawning run out of the Yellowstone River intc Cedar Creek
was monitored again this year. Five of the 30 cutthroat which were tagged
in Cedar Creek during the spawning run survey in 1973 were again captured
during the 1974 survey. Three cutthroat captured during the 1974 run con-
tained tags from a population study section located on the Yellowstone River
approximately 12 river miles downstream from Cedar Creek. Migratory cut-
throat trout were captured in five of nine additional tributaries monitored
during the cutthroat spawning season.

The Upper Yellowstone has excellent access for fishing and floating
purposes. At least 19 access points are located on public land adjacent to
the river where boats can be jaunched or taken out.

BACKGROUND

A basic inventory is essential in formulating management plans for
maintaining and utilizing the fishery resource of a given area. Seldom
is this information complete for an entire drainage. The Upper Yeilowstone
and Shields River drainages support a cold water fishery of national
significance and complete inventory data on the aguatic resources of this
area are lacking.



The aquatic resources of Montana are becoming increasingly threatened
by an expanding population. Not only is more recreation use being placed
on the resource, but human activities are encroaching on the aguatic habitat
at an atarming rate. Man's activities on the flcodplain and streambanks
have altered many of our streams beyond the point at which they can
naturally adjust. Unless present and future problems are identified, Tittle
can be done to eliminate or minimize adverse impacts to the aquatic resources.

Montana's vast coal reserves have again become economicaily imporiant
and are a valuable national resource in light of the present energy crisis.

The large scale conversion of coal to more usable forms of energy
requires vast quantities of water. The exploitation of the vast coal
reserves in eastern Montana and the development of an associated coal-energy
technology have the potential for placing severe water demands on the upper
and Tower Yellowstone River and its tributaries.

As of February, 1974, industry has shown interest in at feast 3.36
million acre feet per year {MAFY) of Yellowstone basin water. Of this
amount, industry has filed appropriations on 1.17 MAFY, has been granted
options on 0.71 MAFY, and has requests pending for an additional 1.48 MAFY
(Northern Great Plains Resource Council 1974).

1f these water demands become a reality, mainstem or offstream storage
would be required to insure availability of water during dry periods
{Anderson, 1973). The Allenspur dam site, located 2% miles upstream from
Livingston, was the only mainstem storage site on the Yellowstone River
considered in the Bureau of Reclamation's Appraisal Report - Montana-Wyoming
Aqueducts—{1972). Allenspur dam would extend upstream 31 miles and inundate
approximately 40 miles of blue ribbon trout stream. The possibie construc-
tion of Allenspur dam represents the greatest single threat to the aquatic
resources of the upper Yellowstone River.

OBJECTIVES

The objectives of this study are to follow the inventory procedures
used on the Smith River to prepare recommendations for agquatic resources
management on the upper Yellowstone and Shields River drainages and to
monitor the southeastern Montana coal field development as related to
nrobable watershed demands on the upper Yellowstone drainage. Basic fish
and wildlife inventory data will be collected from the upper Yellowstone and
Shields River drainages to formulate this plan. The purpose of this job
is to determine the physical, chemical and biolegical characteristics of
the waters of importance or potential importance to the recreationai fishery
of the study area. Immediate and future problems affecting this resource
will be identified and solutions proposed.



DESCRIPTION GF STUDY AREA

The study area lies in southcentral Montana and includes the Yellow-
stone River drainage fTrom Gardiner to Springdale and the entire Shields
River drainage. The Yellowstone River, from Gardiner to Livingston, flows
north through Paradise Valley and is fianked on the east by the Absarckee
Mountains and on the west by the Gallatin Range. At Livingston, the
Yellowstone flows eastward. The Shields River originates in the Crazy
Mountains and fTlows south, entering the Yellowstone River approximately
five miles downstream from Livingston {Figure 1).

The Yellowstone River offers a variety of unique angling experiences
along its entire length. The upper Yellowstone supports a cold water
Tishery of national significance. In Yellowstone National Park above Tower
Junction, a pure cutthroat trout fishery exists. The Yellowstone River in
Montana is classified by the Montana Fish and Game Commission as a blue
ribbon trout stream from Gardiner to Big Timber. An excellent fishery exists
in this area for mountain whitefish and rainbow, brown and cutthroat trout.
The middle portion of the Yellowstone from Reedpoint to Billings provides
both cold and warm water angling opporiunities.

Numerous tributaries arise in the Absarokee Mountain Range to join the
Yellowstone River., The major tributaries inciude Bear, Ledar, Sixmile,
Emigrant, Mill, Pine, Deep, Sucé ana Mission Creeks. With the exception of
Bear, Cedar and Mission Creeks, these are completely diverted for irrigation
purposes during July and August. Major tributaries arising in the Gallatin
Range and fiowing east to Jjoin the Yellowstone include Mol Heron, Tom Miner;
Rock, Big, Ffridiey, Eightmile, Trail and Billman Creeks. With the exception
of Mol Heron, Tom Miner, Rock and Biilman Creeks, these also are completely
diverted for irrigation during the summer months. Fleshman Creek originates
in the socutherrn end of Bangtail Ridge and joins the Yellowsione at the c¢ity
of Livingston.

Major tributaries entering the Shields River from the west include
Canyon,; Brackett and Flathead Creeks. Those entering the Shields from fhe
east include Cottonwood and Rock Creeks.

The climate within the two drainages is greatly influenced by the
surrounding mountain ranges. The extreme iopographical conditions afforded
by the mountain ranges and intermountain valleys cause the climate to be
quite variable.

Four weather stations are located within the boundaries of the study
area. The Gardiner station i3 on the southern border of the project area.
Two stations are located in the center of the area in the Livingston vicinity,
and one station is in the northern section of the Wilsall area.

The average annual temperature for the project area from 1958-1967 was
44.29F with an average annual precipitation of 14.67 inches. The average
annual temperatures and total precipitation for each of the four stations
were as follows: Gardiner, 44.29F - 11.2 inches; Livingston, 46.80F - 14.12
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inches; Livingston, 45.19F -~ 13.96 inches; and Wilsall, 40.89F - 14.67

inches (Montana annual weather summary 1958-1967).

A definite north-south gradient was noted in fotal precipitation,
with Gardiner recording 11.2 inches, Livingston averaging 14.04 inches and
Wiltsall 19.43 inches, for a difference of 8.23 inches beitween the northern-
most and southernmost station {Montana annual weather summary 1968-1967).
May., June and September were the three months that normally received the
greatest amount of precipitation.

PROCEDURES

Higratory cutthroat trout were captured in Tributary streams by
electrofishing with a stationary generator {2500 watt), a Fishery Shocker
Model FS-103, and 250 feet of cord. A1l mature cutthroat captured were
tagged with individually numbered red or vellow Fioy tags and weighed,
measurad, sexed and released. Scale samples were taken for age deter-
minations,

Tributary streams to the Yellowstone River were surveyed by electro-
fishing with a Smith-Root backpack shocker {Model 5} or a stationary
generator (2500 watt) with Fisher Shocker Model FS-103, and 250 feet of
cord. A1l fish captured during the survey operations were weighed and
measured. The method used for measuring the quality and aquantity of
habitat available to the fishery resource largely followed that described
by Wipparman {1973).

A& Foxboro 30-day constant recording thermograph is maintained in the
Yellowstone River below Springdale to supplement temperature data pre-
viously collected upstream. A gage station and water stage recorder is
in operation on the Shields River near its mouth to monitor flow regimes
in that system.

Aguatic insect and periphyton sampling was initiated during this
report pericd. Aguatic insect sampies were taken using a Waters Round
one square foot sampler with three square foot samples taken at each station.
Periphyton samplies were taken by scraping rocks, Togs, etc. in different
habitat types at each station. Sampling stations for both aquatic insects
and periphyton are located at Corwin Springs, the Mallard Rest Fishing
Access S5ite, Livingston, the Highway 8% Bridge below Livingston, below the
mouth of the Shields River, and at the Grey Bear Fishing Access Site. Data
obtained at these stations will be presented in the final report.

YELLOWSTONE RIVER

Cutthroat Trout Spawning Migrations

Yeliowstone cutthroat trout are native to the Upper Yellowstone River
Drainage, but now occur in only a fraction of their former abundance. Com~
petition and predation by introduced rainbow and brown trout have been
detrimental to the cutthroat, which usualiy do best in waters where other



trout species are absent (Bjorn, 1957, Cope, 1956; Needham and Gard,
1959}, In many waters, introduced rainbow have hybridized extensively
with native cutthroat resulting in contamination of the gene pocl and a
deciine in the abundance of genetically pure cutthreat. Hybridization
is common in resident populations of tributary streams in the Upper
Yellowstone drainage.

A segment of the cutthroat population in the mainstem of the Yellow-
stone River appears o be a visually pure strain of Yellowstone cutihroat.
This segment of the population migrates from the mainstem of the Yellow-
stone River into tributary streams to spawn. This behavior pattern is
similar to that reported by Huston (1969) for the adfluvial strain of cut-
throat trout in Hungry Horse Reservoir which migrate out of the reservoir
into tributary streams to spawn. Because of the present Timited distribu-
tion and abundance, especially of the visually pure strain of Yellowstone
cutthroat, every effort should be made for perpetuation and improvement
of the remaining population of these cutthroat.

In addition to the factors previously mentioned, another element pro-
bably significant in the cutthroat's decline is the complete diversion
of most major tributaries for irrigation purposes immediately after spring
runcff, leaving only a few that are suitable for maintaining spawning runs.
Tributaries which presently do not become completely dewatered inciude
the Shields River, Mission, Billman, Tom Miner, Cedar, Rock, Mol Heron and
Bear Creeks. 1In 1973, surveys during June and July reveaied spawning
utilization of the lower reaches of Cedar and Mol Heron Creeks by cutthroat
from the Yellowstone River (Peterman, 1974).

From early dJune through late July of 1974, the lower reaches of ten
major Yellowstone River tributaries were surveyed by electrofishing for
possible cutthroat spawning runs. Cutthroat trout captured in the tribu-
taries during the spawning season were assumed 10 be from the Yellowstone
River 1f they were visually & pure cutthroat, in a ripe spawning condition
and obviously oversize for the habitat present. Also, some fish captured
in tributaries had tags attached from previocus population study sections

g

on the Yellowstone River which confirmed the fish's origin.

Migratory cutthreoat trout were found in six of the ten tributaries
monitored. These included Cedar, Mol Heron, Tom Miner, Rock, Big and Mill
{reeks. Cedar Creek was the most intensively surveyed tributary of the
ten selected for monitoring during 1974. A highway culvert located
approximately 620 feet upstream from the mouth of Cedar Creek constitutes
a barrier to fish movement and concentraies them in a short reach of stream,
thus facilitating capture.

Cedar Creek was sampled at ivregular intervals from June 10 to
July 19, 1974. Eight days were sampled during the 40-day period with oniy
one capture run made each day. Twenty-three migrating cutthroat trout were
captured. They ranged in length from 9.4 to 16.8 inches and in weight



from (.30 to 2.25 pounds. The average length was 13.9 inches and average
weignt was 1.18 pounds. Males averaged 13.4 inches and 1.06 pounds compared
to the siightly larger femaleswhich averaged 14.7 inches and 1.47 pounds.
The peak fo the spawning run in 1974 apparently occurred from about July 9
to 11. The sex ratio of all new fish captured was 1.9 males/female. In
recaptured fish, the ratio was nearly doubled at 3.3 males/female, indicating
that males entered the stream more frequently or stayed Tonger than females.
Males in spawning condition were taken from June 10 to July 19 whils females
were captured only during an eighi-day period from July ¢ top 16. BRall and
Cope (1961} found that cutthroat males spent 12-35 days upstream to spawn
{average 17 days) while females remained upstream 6-21 days {average 7 days)
in Arnica Creek, Yellowstone Kational Park. A Targe number of cutthroat fry
were observed in Cedar Creek on August 13, 1973 and numercus fry were
observed during a period from mid-August through early September, 1974,
Five of the 30 cutthvoat which were fagged and released in Cedar Creek
during the spawning run survey in 1973 were recaptured in Cedar Creek during
the 1974 survey. Three cutthroat captured during the 1974 run contained tags
from a population study section located on the Yellowstone River approxi-
mately 12 miles downstream from the mouth of Cedar Creek.

A thermograph was maintained at a location 325 fest upstream from the
mouth of Cedar Creek from June 25 to August 37, 1973. The five-day average
maximum and minimum water temperatures for the station are shown in
Figure 2. Temperatures were highest about the middle of August with a maxi-
mum of 68°F recorded on August V6. During the 1973 period of rscord, the
mean diurnal temperature fluctuation was 10FO,

The flow regime of Cedar Creek was monitored from July 3 to November 4,
1973 by actual measurements of the flow with a Gurley current meter and flow
interpolations from a discharge curve constructed for a staff gage installed
on July 23. The discharge curve and flow regime for Cedar (reek are shown
in Figure 3. The low flow period occurred from late July through late
September (minimum of 0.25 c¢fs on August 13 and 14). The severely reduced
flow during this time period is due primarily to dewatering for irrigation.

Cutthroat trout spawning run surveys were conducted on Mol Heron (reek
from June 10 to July 24, 1374, (seven days sampled during the 45-day period),
on Big Creek from July 3 to 19 {five days sampled during the 17-day period),
and on Tom Miner and Rock Creeks from July 2 to 16 {five and three days
sampled, respectively, during the 15-day pericd). Two migrating cutthroat
trout were captured in Mol Heron Creek on July 19, one was caught on Tom
Miner Creek on July 2, one was taken each day on July 9 and 18 on Rock Creek
and two were found in Big Creek on July 5. One migratory cutthroat was
captured, tagged and released in Mil1 Creek during a one-day survey on
July 19, The eight migratory cutthroat trout captured in the five tribu-
taries mentioned above ranged in length from 15.5 to 15.9 inches and in
weight from 1.34 o 2.20 pounds, averaging 16.4 inches and 1.73 pounds.

The sex ratio was six males/Temale.
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Figure 2. Five-day average maximum-minimum water temperatures for
lower Cedar Creek. June 727 through August 30, 1973.



g.ggww i
Y Mov &
g 115 ¢fs
H

9

g B8~

h

§

F

E 48

£

¥

i B

o S § : w1
Dischargs {cfs)
D
i
g
£
h
8
7
e
8
%
]
I : ; ; ;
July Aug Sep! Ot Nov
1973

Figure 3. Top - Discharge curve constructed from flow measurements
and staff guage readings.

Bottom - Flow regime of Cedar Creek from July through
November, 1673.
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A piunge pool below a railroad culvert Jocated approximately 225 feet
upstream from the mouth of Rock Creek and a debris jam at a railroad
bridge located approximately 250 feet upstream from the mouth of Tom Miner
Creek appear to be harviers which would prohibit passage of fish. We are
uncertain at this time whether the small number of fish taken in Tom Miner,
Rock, Mill, Big and Mol Heron Creeks is due to a Jack of spawners or
difficulty of sampling. The sex ratio of six mates/femaie for cutthroat
captured during the survey suggests thai, if a significant spawning run
did occur, the sampling did not coincide with the peak of the run.

No migratory cutthroat were found in Biliman, Mission, Dry or Eight-
mile Creeks during the survey. Due to the 1imited sampling conducted on
these tributaries, 7t is not possible at this time to determine the nresence
or absence of a cutthroat spawning run.

Water Temperatures

Water temperatures have been recorded on the Yellowstone River at a

thermograph station Jocated 5.9 miles downstream from the Springdale bridge
since April 8, 1973, The five day average maximum and minimum water
temperatures from April 19, 1973 - June 30, 1974 are shown in Figure 4. In
1973 a warming period occurred in mid-May {(maximum 58%F - May 15}, followed
by cooler temperatures until mid-June. The water temperaturs reached 60YF
on June 22 and rose to 659F on July 5. The highest water temperatures were
achieved during July and August. During the period from July 16 1o
August 17, water temperatures reached 88°F or higher on nine days. The
nighest temperature recorded in 1973 helow Springdaie was 699F on July 28.
Temperatures cooied gradually from late August through Tate November and
remained stabilized between 329F and 420F until the Tirst week of March.
A warming period prevailed from early March through late April. Tempera-
tures fTluctuated erratically from 429F to 560F during May. A& consistent
warming trend prevailed during June. During the April 1973 through June
1974 period, the mean diurna! difference betwesn the average maximum and
average minimum temperature was 4.5FQ,

Water Based Recreation Opportunities

The Upper Yellowstone River offers many excelient and varied oppor-
tunities for water based recreation. The major atfraction in this area is
the excellent cold water fishery which exists for mountain whitefish and
rainbow, brown, and cutthroat trout. The Yellowstone from Gardiner to
Big Timber has been classified as a blue ribbon trout stream by the Montana
Fish and Game Commission. This stretch of river has national recognition
and attracts anglers from many parts of the country.
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Boat floating is also a very popular recreational activity on the Upper
Yellowstone. Fleating is often done in conjunction with Fishing and/or
camping., The free flowing nature of the Ysllowstone and the varied topo-
graphy through which it flows offers a variety of conditions for the floater.
This reach of river contains areas which are suitable for the novice floater
and others that should be attempted only by the experienced,

Craft commonly used for floating on the Upper Yellowstone include jon
‘boats, canoes, and rubber rafis. Outboard motors are restrictad to ien
horsepower or less on the Yellowstone River from the Interstate 90 bridge
upstream to the state line.

Access to the river for launching and faking out boats is excellent
with at Teast 19 locaticns where public land borders the river {Table 1).
In addition to the areas on public lands. several sites exisi on private
iand where Taunching boats is permifted. Few of the Taunching sites listed
have launching ramps, however craft used on the upper river are commonly
taunched and ioaded by hand.

Camping is a popular pastime in the study area and many cpportunities
exist along the Upper Yellowstone River. The Montans Department of Fish and
Game has five fishing access sites in this area with camping facilities
(Emigrant, Paradise, Loch Leven, Mallard Rest and Sheep Mountain) and the
Bureau of Land Management has one (Carbeila}. In addition, several private
campgrounds exist on or near the river. Ixtended float trips often reguire
camping at one or move of these areas.

YELLOWSTONE RIVER TRIBUTARIES

Fish populations were inventoried in 16 Yellowstone River tributary
systems from July 1873 to September 1974, Information gathered from the
inventory is presented in Table 2. Based on the seciions surveved, 12
tributary systems contained cutthroat, ien confained rainbow, six contained
rainbow-cutthroat hybrids, nine contained brown trout and nine contained
brock trout. Mountain whitefish were found in four tributaries, longnose
or white suckers in three and lake chubs in one. Mottled sculpin were
prevaient in most of the streams. Additional information is presently
being gathered on thase tributaries,

Channel morphology and overhanging shoreline cover were measured in
15 stream sections encompassing seven tributary systems. A summary of the
information gathered is presented in Table 3. The data were collected to
describe the existing quality and gquantity of physical stream habitat and
to serve as baseline information prior to possible habitat changes in the
future, The actual Tocation of these sections is described on standard
Fish and Game Department stream survey cards. Brush provided 57 percent,
debris 35 percent and undercut banks 8 percent of th; streambank cover in
the sections meas%reda The sections averaged 303 f% brush cover/1000 fest
of stream, 185 ft< debris cover/1000 feet and 46 ft© undercut bank cover/
1000 feet. Total streambank cover (both banks) averaged 534 ftZ cover/
100G feet of siream.
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Stream Tlows were determined on several Yeilowsione River Iributaries
during 1973 by measurements of the discharge with Gurley current meter.
Date will be presented in a ifater report. Most of fhe flow measurementis
were taken near the mouths of the streams. Highest annual flows occur in
these tributaries during the soring runoff., Severe dewatering caussd by
irrigation demands occurs from late July through Tate September. During
the irrigation season the lower reaches of most of the tributaries are
completely dewatered and the low flow in several others is below the
apparant minimum necessary to support a good Tishery.
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